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ABSTRACT 82 
Dermoscopy is increasingly used by clinicians (dermatologists, family physicians, 83 
podiatrists, doctors of osteopathic medicine, etc.) to inform clinical management decisions. 84 
Dermoscopic findings and/or images provided to pathologists offer an important insight into the 85 
clinician’s diagnostic and management thought process. However, with limited dermoscopic 86 
training in dermatopathology, dermoscopic descriptions and images provided in the requisition 87 
form will provide little value to pathologists. Since most dermoscopic structures have direct 88 
histopathological correlates, dermoscopy can act as an excellent communication bridge between 89 
the clinician and the pathologist. In the first article of this continuing medical education series we 90 
review dermoscopic features and their histopathologic correlates.  91 
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INTRODUCTION 92 
Dermatology and histopathology have traditionally been linked. Skin biopsies are easy to 93 
perform, thus dermatologists couple their clinical skills with histopathology and use clinical 94 
information to tailor their histopathologic differential diagnosis. In the United States, the creation 95 
of dermatopathology in the 1970’s uncoupled dermatology and histopathology. While this has 96 
led to more specialized physicians able to solve challenging cases with greater expertise, this 97 
separation can also lead to non-congruent diagnoses that ultimately require clinical-pathological 98 
correlation.  99 
 100 
Dermoscopy or dermatoscopy is a non-invasive, handheld diagnostic instrument that is 101 
equipped with a magnification lens (between 10-20 X) and a polarized or non-polarized light 102 
source, allowing en face visualization of epidermal and dermal structures invisible to the naked 103 
eye. Dermoscopy is increasingly used by clinicians (dermatologists, family physicians, physician 104 
assistants)2, 3 to inform clinical management decisions. While dermoscopic descriptions and/or 105 
images may be provided to pathologists as part of the requisition forms, this information is likely 106 
to be of limited value to the pathologist since most have received limited to no training in 107 
dermoscopy. Furthermore, many clinicians using dermoscopy remain unaware of the 108 
dermoscopy-histopathologic correlates. Acquiring this knowledge has the potential to not only 109 
improve the clinician’s diagnostic accuracy but also provide prognostic information, help 110 
determine the type of biopsy to perform, and guide management of skin cancers. Since most 111 
dermoscopic structures have direct histopathologic correlates, dermoscopy offers the ideal bridge 112 
to improve clinical-pathological communication. 113 
 114 
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In the last decade, the description of dermoscopic structures by multiple independent 115 
researchers has led to redundant terminology. In an effort to standardize the nomenclature, in 116 
2016 the International Dermoscopy Society (IDS) published a terminology consensus manuscript 117 
based on the most commonly used terms.4, 5 In this current manuscript we use the consensus 118 
terminology and present both the descriptive and metaphoric terms agreed upon by the consensus 119 
members.   120 
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DERMOSCOPIC STRUCTURES AND COLORS AND THEIR 121 
HISTOPATHOLOGICAL CORRELATES 122 
Key notes 123 
• Colors seen in dermoscopy depend on the type of chromophores in the skin and their 124 
location. 125 
• Melanin appears in multiple colors (black, brown, gray or blue) depending on its 126 
superficial or deep location.  127 
• Dermoscopic structures with high specificity for melanocytic neoplasms include network, 128 
negative network, angulated lines, aggregated globules, streaks and parallel patterns on 129 
volar surfaces. 130 
• When these structures are atypical (differences in size, shape, color or distribution) a 131 
diagnosis of melanoma is favored. 132 
 133 
Colors in dermoscopy 134 
Colors under the lens of dermoscopy depend on the type and location of the chromophores in 135 
the skin.6-10 The most relevant colors when evaluating cutaneous neoplasms with dermoscopy 136 
include black, brown, blue, gray, yellow, orange, red and white. Most of these colors come from 137 
increases of normal components of the skin, such as melanin (brown, black, gray, blue), blood 138 
(red), sebum or keratin (yellow), or collagen (white). However, some colors associated with 139 
select dermoscopic structures are associated with specific pathologic features such as balloon-140 
cell changes (white globules),11 blood thrombosis (black lacunae), or cell xanthomization 141 
(homogeneous yellow to orange areas).12 Melanin is the most common chromophore and the 142 
color will vary from black to brown to blue-gray depending on its concentration and location. 143 
Melanin in the stratum corneum or in the upper epidermis will have a black color, when present 144 
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in the epidermis and near the dermal-epidermal junction (DEJ) it will be brown, when present in 145 
the papillary dermis it will have a grayish hue, and when present in the deeper dermis it will 146 
appear blue.7-9 Colors can provide valuable insight into the depth of a melanocytic lesion and 147 
thereby provide possible prognostic information. For example, when grossing a suspected 148 
melanoma, sectioning through a blue area (pigment in the deep dermis) will likely reveal the 149 
thickest section of the tumor. 150 
 151 
Colors are subject to varying perception secondary to inherent variation from person to 152 
person.13 Therefore, while evaluation of color in dermoscopy is important when evaluating a 153 
lesion, it can, at times, distract attention from diagnostic dermoscopic structures. Evaluating gray 154 
scale (black and white) dermoscopic images can remove potential distracting or biasing colors 155 
and make dermoscopic structures more conspicuous (figure 1).14  156 
 157 
Dermoscopic structures with high specificity for melanocytic neoplasms 158 
Dermoscopy can help differentiate melanocytic from non-melanocytic lesions through 159 
structures that are highly specific for melanocytic neoplasms.15, 16 The description of these 160 
features and their histopathologic correlates are described below and summarized in Table I. 161 
While these structures are usually associated with melanocytic neoplasms, they can on occasion 162 
be encountered in non-melanocytic lesions (Table II).17  163 
 164 
Pigment Network (lines, reticular) 165 
Pigment network corresponds to brown lines forming a reticular pattern in a grid-like 166 
arrangement.4 Histologically, the lines correspond to increased pigmentation along elongated rete 167 
ridges due to an increased density of melanocytes and pigmented keratinocytes per unit area.18 168 
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Conversely, the lighter “holes” among the pigmented lines correspond to the suprapapillary 169 
plates (figure 2).18 Regular pigment network is common in melanocytic nevi, but can be seen in 170 
non-melanocytic lesions such as dermatofibromas or accessory nipples (table II).19, 20 Atypical 171 
pigment network lines varying in size, color, thickness or distribution are more commonly found 172 
in dysplastic nevi and superficial spreading melanoma.4 Histologically, atypical pigment network 173 
reveals disarrangement of the rete ridges with pleomorphic melanocytes and changes in melanin 174 
distribution within the epithelium.21 175 
 176 
Negative Network (lines, reticular, hypopigmented, around brown clods) 177 
Negative network consists of serpiginous hypopigmented lines that surround 178 
hyperpigmented, elongated-to-curvilinear globular structures.22 One study suggested that the 179 
negative network corresponds to hypopigmented elongated rete ridges bridging and surrounding 180 
large nests of melanocytes within the dermal papillae.6 However, another study could not 181 
corroborate these findings.22 Negative network occurs in Spitz nevi and in melanomas,23 182 
specifically melanomas arising in nevi (figure 1).24, 25 183 
 184 
Angulated lines (lines, angulated or polygonal) 185 
Angulated lines are linear lines forming a zigzag pattern. These lines can coalesce into 186 
polygons with the most common being a rhomboid. When present in the face these structures are 187 
called rhomboidal structures4 and are highly suggestive of lentigo maligna (LM).26, 27 Outside the 188 
face they are called polygons and are suggestive of lentiginous melanomas of chronically sun-189 
exposed skin.28 Histologically, angulated lines correspond to a flattened DEJ with fewer and 190 
more attenuated rete ridges, proliferation of confluent atypical junctional melanocytes, and 191 
dermal melanophages.29 However, it remains elusive as to why these structures occur in a linear, 192 
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zigzag and polygonal fashion. We speculate that this may somehow be related to skin markings 193 
but have no direct evidence for this yet. 194 
 195 
Globules (clods, small, round or oval) 196 
Globules are round to oval, usually brown to black structures, that are found clustered 197 
together in aggregates of three or more or are found located along the periphery of a melanocytic 198 
lesion (Figure 3).4 9, 10 Brown and black globules correspond to melanocytic nests at the DEJ or 199 
in the papillary dermis, whereas blue globules represent deeper nests located in the reticular 200 
dermis.7 Globules distributed along the perimeter of a melanocytic neoplasm correspond with the 201 
lesion’s radial growth phase.4, 7 Irregular globules with increased variability in their sizes, shapes 202 
and/or colors and should raise suspicion for melanoma.4 Occasionally, one can see white 203 
globules, which correspond to melanocyte nests displaying balloon cell changes.11  204 
 205 
Streaks (lines, radial – always at periphery) 206 
Streaks, which encompasses radial streaming and pseudopods, are radial projections located 207 
at the periphery of the lesion. These projections emanate from the tumor and project towards 208 
normal skin. In radial streaming the projections are linear, whereas in pseudopods the projections 209 
have small terminal knobs. While there may be differences in the rate of growth of tumors with 210 
radial streaming versus pseudopods, both structures correspond on histopathology to confluent 211 
junctional nests of pigmented melanocytes at the periphery (figure 4).18 When streaks are located 212 
symmetrically around the entire lesion they favor a Reed nevus. Conversely, if the streaks are 213 
located asymmetrically they favor a superficial spreading melanoma.30 214 
 215 
Homogenous blue pattern (structureless blue) 216 
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Homogenous blue pattern is a structureless pattern characterized only by the presence of blue 217 
throughout the lesion.4 This pattern reveals a dermal population of densely pigmented 218 
melanocytes and can be seen in blue nevi, combined nevi, pigmented nodular melanoma and 219 
primary or metastatic melanoma.7 Therefore, when evaluating a homogenous blue lesion, the 220 
clinical history is paramount; a stable, long-standing lesion favors a blue nevus, whereas a new 221 
lesion in a patient with a history of melanoma should raise concern for metastatic melanoma. 222 
 223 
Dermoscopic structures present in melanocytic neoplasms located in special 224 
sites 225 
In volar, facial, mucosal, and nail lesions, unique microanatomy produces different 226 
dermoscopic patterns. Descriptions of the dermoscopic features and their histopathologic 227 
correlates are described below and summarized in Table III. 228 
 229 
Volar skin  230 
In palmoplantar skin, melanin tends to be located mainly in the furrows or the ridges of the 231 
dermatoglyphics, resulting in two predominant patterns: the parallel furrow pattern and the 232 
parallel ridge pattern. The former consists of pigment that is located in the furrows and is 233 
frequently associated with benign melanocytic lesions (figure 5, Table III). Histologically, it 234 
results from nevomelanocytes preferably transferring pigment to keratinocytes located in the 235 
crista limitans (furrows).31 The parallel ridge pattern consists of pigment located on the ridges 236 
and is associated mostly with melanoma (figure 5, Table III). It has been shown that malignant 237 
melanocytes tend to be more abundant around the rete ridges associated with the acrosyringia 238 
(crista intermedia).31 Some have hypothesized that melanoma arises from stem cells residing 239 
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around the acrosyringium and have further speculated that the microenvironment associated with 240 
the crista intermedia may be more conducive to the proliferation of these malignant cells.32  241 
 242 
Facial skin 243 
The microanatomy of facial skin usually reveals a flattened DEJ interrupted by numerous 244 
adnexal openings. Because of the flattened DEJ, the reticular pattern is not common on the face. 245 
Instead, pigmented lesions on the face often have a more homogeneous appearance that is 246 
interrupted by adnexal openings, leading a pseudonetwork pattern. In other words, the 247 
pseudonetwork pattern corresponds to a brown structureless area that is interrupted by follicular 248 
openings, which in combination leads to a pattern reminiscent of a network.4 Histologically, it 249 
corresponds to pigmented cells located in the epidermis and DEJ interrupted by follicular 250 
openings.6, 26 Several dermoscopic features which disrupt the pseudonetwork have been 251 
associated with LM. The most relevant are blotches with obliteration of the follicles, concentric 252 
circles (or circles within circles), gray circles, asymmetric follicular openings (incomplete 253 
circles) and rhomboidal structures (figure 6, table III).26, 33, 34 These structures represent a 254 
proliferation of atypical melanocytes along the DEJ with varying degrees of follicular and 255 
dermal invasion.6, 26, 35 Gray circles can also be seen in pigmented actinic keratosis, and generally 256 
present as gray to beige homogeneous areas surrounding the hair follicle but sparing the 257 
follicular opening.  258 
 259 
Mucosal sites 260 
The mucosal sites include the glabrous portion of the lips, mucosal aspect of the lips, and the 261 
glabrous portion of the male and female genitalia. Few studies are available to correlate the 262 
histology of dermoscopic structures seen on mucosal sites. Naked eye clinical examination of 263 
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mucosal lesions can be challenging since both benign melanocytic lesions and early melanoma 264 
often manifest an atypical morphology.36, 37  265 
 266 
Four dermoscopic structures can be seen in benign mucosal melanocytic lesions: 267 
dots/globules, structureless areas, circles including half circles (fish scale pattern), and lines. 268 
These structures are not discussed in the 2016 IDS consensus paper since mucosal sites were not 269 
evaluated in the consensus. The dotted-globular pattern presents with multiple dots/globules of 270 
similar sizes and shapes and corresponds to aggregates of melanin in the upper lamina propria.38 271 
A homogenous pattern consists of structureless areas on dermoscopy, and corresponds to 272 
flattened rete ridges along with acanthosis.38 A ring-like pattern consists of brown pigmented 273 
circles, while a fish scale-like pattern contains brown half circles. Circles/half circles in the 274 
mucosae correspond to hyperpigmented epithelial cells located along broadened rete ridges, 275 
which skip the papillae.38, 39 A hyphal pattern consists of lines resembling fungal hyphae. 276 
Histologically, lines correspond to hyperpigmentation of the tip of the rete ridges, which are 277 
oriented obliquely.38 Lines can also adopt a parallel-like or reticular-like appearance.39, 40 278 
 279 
Dermoscopically, mucosal melanomas usually reveal multiple colors and dermoscopic 280 
structures that are distributed in a disorganized manner.41 Mucosal melanomas can also contain 281 
dermoscopic features normally associated with cutaneous melanomas of non-special sites such as 282 
regression structures or blue-whitish veil.42 To date, the best diagnostic model to differentiate 283 
benign melanocytic lesions from melanoma found that lesions with structureless areas in addition 284 
to blue, gray or white color was associated with 100% sensitivity and 82% specificity for 285 
mucosal melanoma.41 However, these findings are limited by the fact that most mucosal 286 
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melanomas in the study were advanced lesions. Several case reports have shown that early 287 
mucosal melanomas may not show these features.43, 44 288 
 289 
Nail unit 290 
The differential diagnosis for melanonychia striata or longitudinal melanonychia includes 291 
traumatism, infection, melanocytic activation (drug-induced pigmentation, lentigo, post-292 
inflammatory pigment) or melanocytic proliferation (nevus, melanocytic hyperplasia or 293 
melanoma).6, 45 Dermoscopy helps distinguish between these entities and can guide the most 294 
appropriate area within the nail matrix to perform a biopsy (proximal versus distal). The IDS 295 
consensus statement on dermoscopic terminology did not include features specific to the nail 296 
unit. 297 
  298 
Pigment granules within the pigmented nail band can help distinguish whether the 299 
melanonychia is due to melanocyte activation or proliferation.  The absence of granules within a 300 
grayish colored band is highly suggestive of melanocytic activation (epithelial 301 
hyperpigmentation).  In contrast, the bands due to melanocytic proliferation are usually brown to 302 
black in color, have brown/black granules (melanin inclusions) and usually also have multiple 303 
prominent linear lines within the band.46 When evaluating melanonychia due to melanocytic 304 
proliferation the main objective is to differentiate nail matrix nevi from melanoma. 305 
Melanonychia revealing multiple colors, individual lines within the band displaying irregular 306 
spacing, or lines that fail to remain parallel (loss of parallelism) should raise concern for 307 
melanoma.46  When evaluating the pigmented nail band it is also important to examine the 308 
cuticle, hyponychium and nail plate. The presence of pigment in the proximal nail fold 309 
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(Hutchinson sign and micro-Hutchison sign), pigmentation on the hyponychium, and nail 310 
dystrophy are associated with melanoma.46 311 
 312 
Dermoscopy of the free edge of the nail plate can guide where to biopsy in the nail matrix. 313 
Melanocytic lesions located in the proximal nail matrix will reveal increased pigment on the 314 
upper part of the free edge of the nail plate on dermoscopy. Conversely, pigment located in the 315 
lower part of the nail’s free edge corresponds to a melanocytic lesion located in the distal nail 316 
matrix (figure 7).47  317 
 318 
Dermoscopic structures with high specificity for non-melanocytic neoplasms 319 
Several dermoscopic features are relatively specific to non-melanocytic neoplasms such as 320 
basal cell carcinoma (BCC), seborrheic keratosis (SK), and dermatofibroma (Table IV). The 321 
presence of one of these structures or a combination of these structures cannot only help in 322 
rendering a more accurate diagnosis but can also help in differentiating aggressive tumors from 323 
less aggressive tumors and help predict tumor subtypes (CME part 2). 324 
 325 
Blue-gray ovoid nests, multiple blue-gray globules and dots (clods, dots, blue/gray) 326 
Blue-gray globules usually appear as multiple non-aggregated oval structures. Blue-gray dots 327 
usually appear as dots distributed in a random buck-shot scattered pattern.  Blue-gray globules 328 
correspond to small BCC tumor nests in the dermis and blue-gray dots represent small BCC 329 
aggregates at the DEJ or in superficial dermis. Ovoid nests are well-circumscribed larger blue-330 
gray globules and correspond histologically to large BCC tumor islands in the dermis (figure 8A-331 
B).4, 6, 48 The blue-gray color of these BCC tumor islands is due to melanocyte colonization and 332 
melanization of the BCC tumor islands.49 333 
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 334 
Leaflike areas (lines, radial, connected to a common base), and spoke wheel areas (lines, 335 
radial, converging to a central dot or clod) 336 
Leaflike areas are brown to blue-gray projections connected radially at a common base 337 
resulting in structures that resemble the shape of leaves (figure 8C-D).4 A variant of the leaflike 338 
structure is the spoke wheel area, which consists of radial projections that are connected at a 339 
common central darker base. At times the radial projections are poorly defined resulting in 340 
globular structures displaying a central dark hub (concentric structures). Histologically, all these 341 
structures correspond to pigmented BCC nests at the DEJ and in the superficial papillary 342 
dermis.6, 48 In the absence of pigment network, the presence of any of these structures is 343 
diagnostic for BCC.50 344 
 345 
Strawberry pattern (structureless, red, interrupted by follicular openings) 346 
The strawberry pattern consists of an erythematous pseudonetwork interrupted by keratin-347 
filled follicular openings (Table IV).4, 51 This pattern is characteristic of non-pigmented actinic 348 
keratosis (AK).51 Histologically this reveals partial thickness keratinocyte atypia, keratin in 349 
follicular ostia and increase in vasculature.  350 
 351 
White circles 352 
White circles are bright white circles surrounding an orange/yellow keratin plug (Table IV).52 353 
Histologically, they correspond to acanthosis and hypergranulosis of the infundibular epidermis. 354 
White circles are associated with well-differentiated squamous cell carcinoma (SCC) and 355 
keratoacanthomas.52 356 
 357 
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Dark dots/globules or round circles in linear arrangement (dots, clods, peripheral, 358 
arranged in lines) 359 
Pigmented SCC in situ often reveals brown to gray oval to round circular structures.  These 360 
structures are often distributed linearly. Histologically, they represent clusters of atypical basal 361 
pigmented keratinocytes.53 362 
 363 
 364 
Milia-like cysts (dots or clods, white, clustered or disseminated) 365 
Milia-like cysts are white to yellow round structures that shine brightly4 under non-polarized 366 
dermoscopy. Toggling between the polarized and non-polarized light causes these structures to 367 
“blink”.55 Histologically, they correspond to intraepidermal keratin cysts (figure 9).4, 6, 54 368 
Multiple milia-like cysts are typical of SKs but can also be seen in melanocytic nevi, melanomas, 369 
and BCCs.54 370 
 371 
Comedo-like openings and crypts (clods, brown, yellow, or orange, rarely black) 372 
Comedo-like openings are round to oval, brown to black epidermal invagination. When the 373 
invagination is larger and more elongated then it is called a crypt.4 Histologically, they 374 
correspond to epidermal invaginations filled with keratin (figure 9).6, 54 They are typically seen in 375 
SKs but can also be present in papillomatous lesions such as intradermal nevi. 376 
 377 
Central white patch (structureless zone, white, central) 378 
 Central white patch is a white structureless area located in the center of a lesion (Table IV).4 379 
A central white patch in combination with a peripheral network is characteristic of 380 
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dermatofibromas. Histopathologically, this feature corresponds to fibrosis in the papillary 381 
dermis.19  382 
 383 
Non-specific dermoscopic structures  384 
Several dermoscopic features are seen in melanocytic lesions and non-melanocytic 385 
lesions. The description of these features and their histopathologic correlates is described below 386 
and summarized in Table V. 387 
 388 
Dots (dots, any color) 389 
Dots are round structures similar to, but smaller than, globules. Their size is about the size of 390 
the diameter of a terminal hair follicle.4 Brown, black, gray and blue dots are most common in 391 
cutaneous neoplasms.6, 9 Black dots correlate with pigment in the upper epidermis or in the 392 
stratum corneum, and occur frequently in small heavily pigmented compound or junctional nevi 393 
(figure 10A-B). Brown dots correlate with small melanocytic nests in the epidermis or in the 394 
DEJ. Blue-gray dots correspond to free pigment in the papillary dermis or inside dermal 395 
melanophages (the equivalent to peppering - see below) (figure 10C-D). Blue-gray dots 396 
correspond to small BCC tumor nests. Red dots are equivalent to dotted vessels and can be 397 
present in multiples entities such as Spitz nevi, keratinocyte carcinomas, and melanomas.16, 18, 56 398 
 399 
Blotches (structureless zone, brown or black) 400 
Blotches are dark brown to black structureless areas that obscure the ability to see any 401 
underlying structures.4, 9 A regular, centrally-located blotch can be found in melanocytic nevi. 402 
However, blotches that appear in multiples or are off-centered are considered irregular and 403 
increase the suspicion for melanoma.4, 57 Histologically, they represent hyperpigmentation with 404 
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abundant melanin throughout the epidermis, with or without presence of pigment in the 405 
underlying dermis.56 Sometimes, blotches are due to heavy concentration of melanin in the 406 
stratum corneum, as can occur after an intense burst of ultraviolet exposure. When melanin is 407 
confined to the stratum corneum it is called a lamella,58 which can be stripped off with a piece of 408 
tape, thereby allowing the observer to see the underlying dermoscopic structures.59 Blotches can 409 
also be seen in SKs and BCCs. 410 
 411 
Granularity/peppering (dots, gray) and scarlike depigmentation (structureless zone, 412 
white) 413 
These two structures correspond with histologic regression. They can occur together or 414 
independent of each other.4 Peppering or granularity appears as fine blue-gray dots on 415 
dermoscopy. They correspond to free melanin in the dermis or inside melanophages. Peppering 416 
can be seen in melanomas, in lichen planus-like keratoses (LPLK),4 and focally in melanocytic 417 
nevi.60 Scarlike areas are porcelain-white structureless areas lacking shiny white structures or 418 
vessels and are lighter in color than perilesional skin.4 Histologically, these areas contain dermal 419 
fibroplasia (figure 10C-D)18 and, therefore, are not optimal areas for step sectioning when 420 
grossing a suspected melanoma since they may reveal fibrosis and may lead to tumor thickness 421 
underestimation.  422 
  423 
Shiny white structures (lines, dots, clods, white and shiny) 424 
Shiny white structures are only seen with polarized dermoscopy and encompass shiny white 425 
streaks, blotches, strands and rosettes.  426 
 427 
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-Shiny white streaks are short white lines that are often oriented orthogonally to each other.4, 428 
61
 Histopathologically they correspond to altered dermal collagen resulting from stromal 429 
alterations (figure 11).22, 62 They are only visible with polarized dermoscopy and may require the 430 
operator to rotate the dermatoscope over the lesion as the birefringent properties depend on the 431 
angle of the collagen (angular dependence). Shiny white streaks are associated with Spitz nevi, 432 
atypical nevi, melanomas, LPLKs and BCCs.61-64  433 
 434 
-Rosettes present as four round bright white dots arranged in a four-leaved clover pattern. 435 
Rosettes occur in sun-damaged skin and have been described in AKs, SCCs, and rarely in 436 
melanomas.65-68 Histologically, they correspond with hyperkeratosis of the follicular openings.67, 437 
68
 438 
 439 
-Shiny white blotches and strands are small to large white homogenous to linear areas. The 440 
white blotches can vary in size and shape. The strands tend to be long linear white areas. These 441 
linear strands are often arranged parallel to each other and they rarely intersect.69 These 442 
structures are common in BCCs and are rarely found in melanomas and LPLKs.67, 69 Although 443 
shiny white blotches and strands are thought to correspond to fibrosis of underlying stroma, the 444 
exact histopathological correlate remains to be elucidated. 445 
 446 
Blue-whitish veil (structureless zone, blue) 447 
Blue-whitish veil occurs in raised/palpable areas of a lesion and appears as an irregular bluish 448 
blotch with overlying white ground-glass haze, occupying only part of the lesion.9, 30 A blue-449 
whitish veil should raise concern for melanoma, but can also be seen in Reed nevi, Spitz nevi 450 
and in non-melanocytic lesions such as pyogenic granuloma, BCC, and SK.30, 70, 71 In 451 
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melanocytic neoplasms, it represents heavily pigmented melanocytes and/or melanophages in the 452 
dermis with acanthosis and compact orthokeratosis (figure 11).9, 18, 72 453 
 454 
Scale 455 
Common terms such as scale or erosions were not included in the 2016 dermoscopy 456 
terminology consensus since they are also clinically identifiable without dermoscopy. Scale is 457 
common in AKs, SCC, porokeratosis, and inflammatory skin diseases. They correspond to 458 
homogenous opaque yellow to brown structures and histologically correspond to hyperkeratosis 459 
and parakeratosis.73, 74 460 
 461 
Erosions and ulcerations 462 
Erosions are small brown-red to orange-yellow crusts which histologically reveal 463 
epidermal loss.48 Multiple small erosions are suggestive of superficial BCC, but can also occur in 464 
SCC and after trauma.75 Ulcerations are larger red-to-orange structureless areas with loss of the 465 
entire epidermis to the depth of the papillary dermis. A single ulceration is characteristic of 466 
nodular BCC but can also be seen in melanoma, SCC and after trauma.48 467 
 468 
Vessels 469 
While certain vessel morphologies are associated with specific disease entities (Table 470 
VI), there are no observable direct histopathology correlates for these vessels visible on routine 471 
step sections and therefore are not detailed in this review. The morphology of the vessel seen 472 
with dermoscopy depends on the thickness of the lesion. For example, in flat lesions the vessels 473 
are seen as red dots on dermoscopy, whereas in raised lesions the vessels can adopt a looped 474 
morphology resulting in comma or hairpin vessels.6, 76  475 
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CONCLUSION 476 
The first part of this CME highlights the dermoscopic features for which histopathologic 477 
correlates exist. Understanding and appreciating these correlates can improve the clinician’s 478 
diagnostic accuracy and can guide the clinician in selecting the most appropriate area to biopsy. 479 
In addition, appreciating these correlates can also help inform the pathologist and aid the 480 
dermatopathologists in deciding the most appropriate areas within the lesion to section.  481 
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ABBREVIATIONS AND ACRONYMS:  671 
AK – Actinic Keratosis 672 
BCC – Basal Cell Carcinoma  673 
CME - Continuing Medical Education 674 
DEJ – Dermal-Epidermal Junction 675 
IDS - International Dermoscopy Society 676 
LM – Lentigo Maligna 677 
LPLK - Lichen Planus-Like Keratosis 678 
SCC – Squamous Cell Carcinoma 679 
SK – Seborrheic Keratosis680 
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
33 
 
TABLES: 681 
Table I. Dermoscopic structures relatively specific for melanocytic neoplasms 682 
Schematic 
illustration 
Metaphoric 
term Descriptive term Histopathological correlate 
Clinical 
association 
 
Pigment 
network Lines, reticular 
Lines are due to pigmented 
keratinocytes and/or 
melanocytes along the dermo-
epidermal junction. 
Spaces between the lines (holes) 
correspond to the suprapapillary 
plate 
Regular: 
melanocytic 
nevus 
Irregular: 
dysplastic nevus, 
melanoma 
 
Negative 
pigment 
network 
Lines, reticular, 
hypopigmented, 
around brown 
clods 
Remains to be elucidated but 
preliminary work suggests that it 
corresponds to hypopigmented 
elongated rete ridges bridging 
and surrounding large nests of 
melanocytes within the dermal 
papillae 
Spitz nevus, 
melanoma 
 
Angulated 
lines 
Lines, angulated 
or polygonal 
Confluent atypical melanocytes 
along an attenuated DEJ and 
melanophages in the papillary 
dermis 
Lentigo maligna, 
melanoma on 
sun-exposed skin 
 
Globules 
Clods, round or 
oval, aggregated 
or circumferential 
(rim of globules) 
Nests of nevomelanocytes at the 
dermo-epidermal junction or 
dermis 
Regular: 
melanocytic 
nevus 
Irregular: 
dysplastic nevus, 
melanoma 
 
Streaks 
(always at 
the 
periphery): 
radial 
streaming, 
pseudopods 
Radial streaming: 
Lines, radial and 
segmental 
Pseudopods: 
Lines, radial and 
segmental with 
knobs at their tips 
Confluent junctional nests of 
melanocytes at the periphery 
Regular: 
Reed nevus 
Irregular: 
melanoma 
 
Homogenous 
blue pattern Structureless blue 
Dermal population of densely 
pigmented melanocytes 
Blue nevus, 
melanoma 
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 683 
    
    
    
    
    
    
    
Re-printed with permission of Ralph Braun and Ashfaq Marghoob (partial content in 684 
Dermoscopedia.org). 685 
686 
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Table II. Dermoscopic features with high specificity for melanocytic neoplasms that can rarely 687 
also be seen in non-melanocytic lesions, and its histopathologic correlate 688 
Abbreviations: Seborrheic keratosis (SK) 689 
Dermoscopic 
feature 
Cutaneous neoplasm  Histopathologic correlate 
Pigment 
network 
 
Dermatofibroma19 
 
Hyperpigmentation of basal 
keratinocytes 
Ink spot lentigo77 
 
Hyperpigmentation of basal 
keratinocytes 
Accessory nipple78 
 
Areolar epidermal hyperplasia 
Seborrheic keratosis / solar 
lentigo 20, 79 
 
Coalescence of rete ridges with 
pigmented basaloid cells  
Pigmented 
globules 
 
Clonal seborrheic 
keratosis80 
 
Compact nests of pigmented 
keratinocytes (Borst-Jadassohn 
phenomenon) 
Dermatofibroma19 
 
Flattened, confluent, 
hyperpigmented rete ridges 
Basal cell carcinoma20, 69 
 
Small pigmented tumor islands 
Streaks 
Seborrheic keratosis20 
 
Coalescence of rete ridges with 
pigmented basaloid cells 
Basal cell carcinoma20, 69 
 
Tumor cords at the periphery of 
the lesion 
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Homogenous 
blue 
 
Seborrheic keratosis20, 80 
 
Compact areas of pigmented 
keratinocytes 
Radiation tattoo20 
 
Ink deposited in the dermis 
Basal cell carcinoma20, 69 
 
Dermal pigmented tumor nests 
with melanocytes and 
melanophages 
 690 
Re-printed with permission of Ralph Braun and Ashfaq Marghoob (partial content in 691 
Dermoscopedia.org). 692 
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Table III. Dermoscopic structures present in melanocytic neoplasms located in special sites 694 
 
Schematic 
illustration Metaphoric term Descriptive term 
Histopathological 
correlate 
Clinical 
association 
V
o
la
r 
sk
in
 
 
Parallel Furrow 
Pattern 
Lines, parallel, thin, 
in the furrows 
Pigmented 
keratinocytes and 
melanocytes in the 
furrows (crista 
limitants) 
Acral nevus 
 
Parallel Ridge Pattern Lines, parallel, thick, 
on the ridges 
Melanocytes in the 
rete ridges 
associated with the 
acrosyringia (crista 
intermedia) 
Acral melanoma 
Fa
ce
 
 
Pseudonetwork 
Structureless, brown, 
interrupted by 
follicular openings 
Pigmented cells in 
the epidermis and 
the dermal-
epidermal junction 
interrupted by 
follicular openings 
Facial nevus 
 
Concentric circles 
(circles within 
circles) 
Circles, concentric. 
The pigmented ring 
can be seen within 
and surrounding the 
adnexal opening 
Junctional 
proliferation of 
atypical 
melanocytes along 
the dermal-
epidermal junction 
with varying 
degrees of 
follicular and 
dermal invasion 
 
Grey circles 
Circles, gray. Small 
gray rings within 
follicular openings 
Lentigo maligna 
Asymmetric 
pigmented 
follicular openings 
Circles, incomplete. 
Pigment rings that do 
not uniformly 
surround an adnexal 
opening 
 
 
Rhomboids/zig-zag 
pattern 
Lines, angulated or 
polygonal, 
surrounding adnexal 
openings 
 
 
Blotches with 
obliteration of 
follicles 
Structureless zone, 
brown black, with 
loss of visible 
adnexal openings 
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M
u
co
sa
 
 
Dotted/globular 
patterns 
Dots or clods, round 
or oval, brown 
Aggregates of 
melanin in the 
upper lamina 
propria 
Mucosal nevus, 
mucosal 
melanosis 
 
Homogenous pattern Structureless area, brown 
Flattened rete 
ridges and 
acanthosis 
 
Ring-like pattern 
Circles, or half-
circles, brown 
Hyperpigmented 
epithelial cells and 
broadened rete 
ridges which skip 
the papillae 
 
Fish scale-like 
pattern (variant of 
ring-like pattern) 
 
Parallel, reticular-like 
or hyphal pattern 
Lines, slightly 
angulated, brown 
Hyperpigmentation 
of the tip of the rete 
ridges which are 
distributed 
obliquely 
 
Homogenous pattern 
with the presence of 
blue, gray, or white 
colors 
Structureless areas 
with blue, gray, or 
white color 
Suspicious for 
mucosal melanoma 
Mucosal 
melanoma 
 
 
Regular pigmented 
bands 
Parallel lines 
originating from the 
proximal nail fold, 
without variation in 
colors, thickness or 
spacing 
Most likely reveals 
a benign condition 
in the nail matrix 
Brown: nevus 
Gray: lentigo 
N
ai
ls 
 
Irregular pigmented 
bands 
Lines origination 
from the proximal 
nail fold showing 
multiple colors 
(black, brown, gray), 
variation in the 
thickness and spacing 
of lines, and loss of 
parallelism 
Most likely reveals 
a melanoma in the 
nail matrix 
Nail matrix 
melanoma 
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Table IV. Dermoscopic structures with high specificity for non-melanocytic neoplasms. 699 
Abbreviations: BCC, basal cell carcinoma; DEJ, dermal-epidermal junction; SCC, squamous cell 700 
carcinoma; DF, dermatofibroma 701 
Clin
ical 
asso
ciati
on 
Schematic illustration Dermoscopic 
structures Definition 
Histopathological 
correlation 
Bas
al 
cell 
carc
ino
ma 
 
Blue-gray ovoid 
nests, multiple 
blue-gray 
globules and dots 
Clods, dots, 
blue/gray, not 
aggregated 
Large (ovoid nests) or 
small (globules) basal cell 
carcinoma nodules in the 
dermis. Dots are small 
BCC nests at DEJ or in 
superficial dermis. 
 
 
Leaflike areas 
 
Lines, radial, 
connected to a 
common base 
Pigmented basal cell 
carcinoma nests 
connected to each other at 
the dermal-epidermal 
junction 
 
 
Spoke wheel 
areas, concentric 
structures 
Spoke wheel areas: 
lines, radial, 
converging to a 
central dot or clod 
Concentric 
structures: clod 
within a clod 
Pigmented basal cell 
carcinoma nests and 
cords connecting to each 
other at the dermal-
epidermal junction 
Acti
nic 
kera
tosis 
 
Strawberry 
pattern 
Structureless, red, 
interrupted by 
follicular openings 
Localized increase of 
vasculature and follicular 
hyperkeratosis 
 
SCC 
 
White circles 
Bright white circles 
surrounding a 
dilated 
infundibulum 
Acanthosis and 
hypergranulosis of the 
infundibular epidermis 
Bow
en 
dise
ase 
 
Linear dark dots 
/ globules 
Dots, clods, 
peripheral, 
arranged in lines 
Atypical clusters of basal 
pigmented keratinocytes 
Seb
orrh
eic 
kera
tosis  
Milia-like cysts 
Dots or clods, white, 
clustered or 
disseminated 
Intraepidermal keratin 
cysts 
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Comedo-like 
openings/crypts 
Clods, brown, 
yellow, or orange, 
rarely black 
Epidermal invaginations 
filled with keratin 
DF 
 
Central white 
patch 
Structureless zone, 
white, central 
 
Prominent fibrosis in the 
papillary dermis 
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 704 
 705 
Table V. Non-specific dermoscopic structures  706 
Schematic 
illustration 
Metaphoric 
term Descriptive term 
Histopathological 
correlate Clinical association 
 
Blotch 
Structureless zone, 
brown or black 
Aggregates of melanin in 
the stratum corneum or 
throughout all layers of 
the skin 
Nevus, melanoma, 
seborrheic keratosis, 
basal cell carcinoma 
 
Dots 
Dots, black or brown Aggregates of 
melanocytes or melanin 
granules. If black, in 
upper epidermis; if 
brown, in lower 
epidermis 
Nevus, basal cell 
carcinoma, 
melanoma, 
keratinocyte 
carcinomas 
 
Peppering / 
granularity and 
scarlike 
depigmentation 
Peppering/granularity
: dots, gray 
Scarlike 
depigmentation: 
structureless zone, 
white. 
 Often seen together 
Peppering/granularity: 
regression with 
melanophages. 
Scarlike depigmentation: 
fibrotic papillary dermis 
Melanoma, lichen 
planus-like keratosis, 
melanocytic nevus 
(if focal) 
 
Shiny white 
structures (only 
seen with 
polarized 
dermoscopy) 
Shiny white streaks: 
lines, white, 
perpendicular 
Unclear. Suspected 
increased collagen and 
dermal fibroplasia 
Spitz nevus, 
dysplastic nevus, 
melanoma, lichen 
planus-like keratosis, 
basal cell carcinoma 
 
Rosettes: dots, white, 
four arranged in a 
square 
Hyperkeratosis in the 
follicular openings 
alternating with the 
normal surrounding 
stratum corneum 
Actinic keratosis,  
squamous cell 
carcinoma, 
melanoma 
 
Shiny white blotches 
and strands: clods, 
white, shiny 
Unclear: Suspected to be 
fibrosis in the underlying 
stroma 
Basal cell 
carcinoma, 
melanoma, lichen 
planus-like keratosis 
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Blue-whitish 
veil 
Structureless zone, 
blue with a white 
‘ground glass’ haze 
found over a raised 
area that does not 
occupy the entire 
lesion. 
Heavily pigmented 
dermal melanocytes 
combined with compact 
orthokeratosis 
Melanoma, Spitz / 
Reed nevus, 
seborrheic keratosis, 
pyogenic granuloma, 
basal cell carcinoma 
  
Scale Homogenous opaque 
yellow to brown 
structures 
Hyperkeratosis and 
parakeratosis 
Actinic keratosis,  
squamous cell 
carcinoma, 
porokeratosis, and 
inflammatory skin 
diseases 
 
Erosion / 
Ulceration 
 
Structureless dark red 
to brown areas with a 
serous crust. 
Erosion: loss of the 
epidermis. 
Ulceration: loss of the 
epidermis and superficial 
dermis 
Basal cell 
carcinoma, 
squamous cell 
carcinoma, 
traumatism, 
melanoma 
 707 
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Table VI. Vessels identified on dermoscopy and typical clinical associations4, 6 712 
Schematic 
illustration 
Metaphoric 
term Descriptive term Clinical association 
 
Arborizing 
vessels Branched vessels, large Basal cell carcinoma (nodular) 
 
Lacunae Clods, red, purple, black Angioma (red, purple lacunae, 
angiokeratoma (blue, black lacunae) 
 
Serpentine 
vessels  Linear irregular vessels 
Basal cell carcinoma (superficial), 
melanoma, scars 
 
Dotted vessels Red dots 
Spitz nevus, melanoma, 
inflammatory conditions, stasis 
dermatitis  
 
String of pearls Serpiginous vessel arrangement 
of dotted vessels Clear cell acanthoma 
 
Comma vessels Curved, short vessels 
Intradermal nevus (if 
monomorphous), melanoma (if 
polymorphous) 
 
Hairpin vessels Looped vessels Seborrheic keratosis, keratinizing tumors / keratoacanthoma, warts 
 
Glomerular 
vessels Coiled vessels 
Squamous cell carcinoma / Bowen 
disease 
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Crown vessels Vessels arranged radially, do not 
cross the center of the lesion Sebaceous hyperplasia 
 
Polymorphous 
vasculature  Multiple vessel morphologies 
Melanoma, Merkel cell carcinoma, 
angiosarcoma, eccrine poromas, 
squamous cell carcinoma 
Re-printed with permission of Ralph Braun and Ashfaq Marghoob (partial content in 713 
Dermoscopedia.org). 714 
 715 
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-FIGURE LEGENDS:  718 
Fig 1. Melanoma arising in a nevus. A, Color dermoscopy showing a pigmented lesion with 719 
pigment network and central negative network (arrowhead). B, Black and white dermoscopy 720 
enhances the identification of the negative network (arrowhead). C, Histologically, the negative 721 
network area revealed the presence of a melanoma arising in a nevus. 722 
 723 
Fig 2. Junctional nevus. The presence of pigment network on dermoscopy (A) corresponds 724 
histologically to the presence of nevomelanocytes and pigmented keratinocytes along the 725 
dermal-epidermal junction (B). 726 
 727 
Fig 3. On dermoscopy, globules (A) can reveal nests of nevomelanocytes located in the dermal 728 
epidermal junction or in the dermis (B). 729 
 730 
Fig 4. Reed nevus. A, dermoscopically the lesion presented with a regular starburst pattern 731 
presenting with pseudopods (arrowhead). B, Histologically, pseudopods corresponds to confluent 732 
nests of melanocytes at the periphery. 733 
 734 
Fig 5. Melanocytic lesions located in volar skin. A, Dermoscopic image showing a parallel 735 
furrow pattern. B, The presence of a pigment in the furrows (rectangle) corresponds 736 
histologically to the presence of melanocytes in the crista limitants (arrow) and is generally 737 
indicative of a nevus. C, Dermoscopic image showing a parallel ridge pattern. D, The presence 738 
of pigment in the ridges corresponds histologically to the presence of melanocytes in the crista 739 
intermedia (arrowhead) and should raise suspicion for melanoma. 740 
 741 
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Fig 6. Lentigo maligna. A, On dermoscopy, this lesion presents with concentric circles 742 
(arrowheads), asymmetric pigmented follicular openings (arrows) and angulated lines (asterisk). 743 
B, Histologically, the presence of these findings correlates with proliferation of atypical 744 
melanocytes along the dermal-epidermal junction with follicular involvement.  745 
 746 
Fig 7. Subungual melanoma. A, Dermoscopic image showing a pigmented band revealing 747 
irregular lines along the nail plate. B, Free-edge dermoscopy showing pigment predominantly in 748 
the lower portion of the nail plate, suggesting that the melanocytic lesion is located in the distal 749 
nail matrix. C and D, Histologic results of the nail matrix confirmed the presence of a 750 
melanoma. 751 
 752 
Fig 8. Basal cell carcinomas showing dermoscopic features with high specificity for basal cell 753 
carcinoma. A, Dermoscopic image revealing a large ovoid nest (arrowhead). B, Histologically, 754 
this corresponded to a large BCC dermal tumor nest. C, Dermoscopic image showing a leaflike 755 
structure (arrow). D, Histologically, this corresponded to a BCC tumor cord connected to the 756 
epidermis and is diagnostic of superficial basal cell carcinoma. 757 
 758 
Fig 9. Seborrheic keratosis. A, Dermoscopic image revealing comedo-like openings (arrow) and 759 
milia-like cysts (arrowhead). B, The former corresponds to epidermal invaginations filled with 760 
keratin (arrow), whereas the latter corresponds to intraepidermal keratin cysts (arrowhead). 761 
 762 
Fig 10. Examples of dots on dermoscopy and its histopathological correlates. A, In this 763 
melanocytic nevus, black dots on the network correspond to small nests located in the upper 764 
epidermis (B). C, In this melanoma, blue-gray dots, also kwown as peppering or granularity, 765 
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correspond to melanophages (arrowhead, D) and can be associated with scarlike depigmentation 766 
(asterisk) which corresponds to dermal fibrosis (asterisk, D).  767 
 768 
Fig 11 Invasive melanoma. A, Dermoscopic image showing a blue-whitish veil and shiny white 769 
streaks. B, Blue-whitish veil is associated with a proliferation of pigmented dermal melanocytes 770 
together with compact orthokeratosis, whereas shiny white streaks is associated with dermal 771 
fibrosis. 772 
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